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Abstract of JP2002081703 



PROBLEM TO BE SOLVED: To provide 
a humidifying device simple in structure 
and reduced in size. SOLUTION: A 
hollow fiber membrane module 2 is 
formed such that a bundle of water 
permeable hollow fiber membrane 4 is 
inserted in a cylindrical housing 5, having 
two ends released, along an axial 
direction and the two end parts of the 
housing 5 are closed by fixing the outer 
peripheral parts of the two ends of a 
bundle of the hollow fiber membrane 4 
on an inner surface by means of resin. A 
first passage 1 9 is formed such that a 
plurality of openings 6, 6, etc., on the 
peripheral side communicating with the 
interior of the housing 5 are formed at 
inten^als in a peripheral direction in the 
outer peripheral parts of the two ends of 
the housing 5 and a plurality of openings 
6, 6, etc., on the peripheral side formed 
in an outer periphery on the other end 
part side form inlet and outlet for allowing 
gas to flow. And a second passage 24 is 
formed that the two ends of the hollow 




fiber membrane 4 form outlet and inlet 
for gas to effect a flow of gas. The 
humidifying device comprises the hollow 
fiber membrane module; the first 
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passage; and the second passage. A 
joint between a plurality of adjoining 
plates overlapping with each other is 
recessed to partition the first passage 19 
and the second passage 24 from each 
other. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Make tubed housing with which ends were opened meet shaft orientations, 
and the bundle of the hollow fiber of a water transparency mold is inserted in it. The 
both ends of said housing are blockaded from fixing the ends periphery section of the 
bundle of a hollow fiber to an internal surface with resin at the both ends of said 
housing. The hollow fiber module which separated spacing to the hoop direction and 
formed in it two or more periphery side openings which are open for free passage in 
said housing in the ends periphery section of said housing, The 1 st path which 
circulates a gas as a gaseous gate, respectively in two or more periphery side 
openings of the end side periphery of said housing, and two or more periphery side 
openings of an other end side periphery. Humidification equipment characterized by 
having hollowed the plane of composition of two or more plates which carry out a 
polymerization in the humidification equipment which has the 2nd path which 
circulates a gas as a gaseous gate in the ends of each of said hollow fiber, 
respectively, and dividing said 1 st path and 2nd path. 

[Claim 2] The downstream of said 1st path for making a gas flow to each periphery 
side opening formed in the end section of said housing It forms in the shape of [ which 
surrounds each periphery side opening along a hoop direction ] a chamber. The 
downstream of this 1 st path It forms so that the rate of flow may become the same in 
any passage cross section of each from the upstream to each periphery side opening 
to a lower stream of a river. Furthermore, the upper section of said 1 st path for 
making a gas flow out to each periphery side opening formed in the other end of said 
housing Humidification equipment according to claim 1 which formed in the shape of 
[ which surrounds each periphery side opening along a hoop direction ] a chamber, and 
formed the upper section of this 1st path so that the rate of flow might become the 
same in any passage cross section of each from the upstream to each periphery side 
opening to a lower stream of a river. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification equipment which 

separates the moisture in a gas by the hollow fiber. 

[0002] 

[Description of the Prior Art] These people have proposed humidification equipment 
(application for patent 2000-10971) as a humidifier for which moisture is exchanged 
by this kind and the hollow fiber. 

[0003] Drawing 8 and drawing 9 show this humidification equipment 50. and are 
supporting two or more hollow fiber modules 52 to the head blocks 51 and 51 of a 
couple. Each hollow fiber module 52 in the tubed housing 53 with which ends were 
opened The hollow fiber of a water transparency mold The bundle of 54 is made to 
meet shaft orientations and is inserted. (It is hereafter called a hollow fiber) To the 
internal surface of the both ends of the tubed housing 53 The both ends of the bundle 
of a hollow fiber 54 are fixed through resin, and it is constituted, and spacing is 
separated and it comes to trepan two or more periphery side openings 55 which turn 
into a gaseous gate at the ends periphery section of the housing 53 of each hollow 
fiber module 52 to a hoop direction. 

[0004] Said hollow fiber module 52 is inserted and supported to the support hole 56 
and 56 comrades by which opening is carried out to the medial surface of the head 
blocks 51 and 51 of a couple. Therefore, when the head blocks 51 and 51 of a couple 
are connected, two or more periphery side openings 55 and 55 and — which the 1 st 
tubed chamber 58 by which the diameter of support hole 56 center section of each 
head blocks 51 and 51 was expanded trepans at the ends periphery section of each 
housing 53 are open for free passage, and opening of the ends of each hollow fiber 54 
is open for free passage to the 2nd chamber 59 divided inside each head block 51. 
[0005] Each 1 st chamber 58 and each 2nd chamber 59 are opened for fi^ee passage by 
the 1st path 60 and the 2nd path 61 through the 1st free passage way 62 and the 2nd 
free passage way 63 which were divided in each head block 51, respectively. For this 
reason, if the humid gas of high humidity is supplied to the 2nd path 61, supplying a low 
humidity gas (a desiccation gas being included) to the 1st path 60, the moisture in a 
humid gas will move to the periphery front face of each hollow fiber 54 by capillarity 
(capillary condensation phenomenon), and the low humidity gas which circulates the 
1 st path 60 with this moisture will be humidified. 
[0006] 
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[Problem(s) to be Solved by the Invention] Said humidification equipment 50 thus, in 
the head block 51 of a couple, and 51 The 1st path 60, the 2nd path 61. the 1st free 
passage way 62, the 2nd free passage way 63, the 1 st chamber 58. the 2nd chamber 
59. and the support hole 56 are divided^ Although the 1st path 60 and the 2nd path 61 
are opened for free passage through the 1st chamber 58 and the 2nd chamber 59 in 
the housing 53 of each hollow fiber module 52, and each hollow fiber 54, respectively 
for forming said 1st path 60 and 2nd path 61 grade in one head block 51 — end mill 
processing or drilling — not carrying out — in order not to obtain and to form the 1st 
chamber 58 and the 2nd chamber 59, boring processing by the boring lathe must be 
carried out. Therefore, it will complicate, processing manday will increase and it 
cannot provide cheaply. 

[0007] Moreover, although the structure which opens the 1 st path 60 for free passage 
in the housing 53 of the hollow fiber module 52 through the 1st chamber 58 and two or 
more periphery side openings 55 is used for said humidification equipment 50 as fixed 
in a passage cross section — every from the point [ open for free passage ] of the 1 st 
path 60 and the 1 st free passage way 62 — the distance to the 1 st chamber 58 — 
The pressure loss corresponding to the distance of the circumferenciai direction from 
the 1st chamber 58 to each periphery side opening 55 will occur, a flow rate will 
become unequal, and the rate of moisture exchange will be different every hollow fiber 
module 52 as a result. 

[0008] For this reason, although it is necessary to enlarge the passage cross section 
of the 1 st path 60. the 2nd path 61, the 1st free passage way 62. the 2nd free passage 
way 63, the 1 st chamber 58, and the 2nd chamber 59, and to decrease a pressure loss 
By boring processing, in end mill processing which forms the hole for a revolution or 
drilling, and a list, the diameter of punching cannot be come size, a kink colander 
cannot be obtained, and it cannot contribute to the miniaturization of a head block 51, 
and lightweight-ization at them. 

[0009] furthermore — said humidification equipment 50 — every — although the gas 
for moisture exchange is circulated in each hollow fiber 54 of each hollow fiber module 
52 by making the 2nd free passage way 63 which opens 2nd chamber 59 comrades for 
fi^ee passage open the 2nd path 61 for free passage, and connecting, when the 
pressure loss of the path on the basis of the point [ open for free passage ] of the 2nd 
path 60 is also assumed, the flow rate of each hollow fiber 54 will be different For this 
reason, in end mill processing or drilling, and a list, by inside GURI processing, in order 
to correspond to a pressure loss, the diameter of punching for forming the 2nd path 61, 
the 2nd free passage way 63, and the 2nd chamber 59 must be enlarged, and a head 
block 51 must be enlarged. 

[0010] In addition, these people have proposed other humidification equipments to the 
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application for patent 2000-10974. This humidification equipment supports two or 
more hollow fiber modules to the septum of the couple arranged by separating spacing 
mutually, and although it constitutes the head block which divides said 1 st path and 
2nd path by the vertical and horizontal septum, it cannot solve said technical problem. 
[001 1] This invention sets it as the 1st object to simplify structure and to make 
manufacture and assembly easy. Moreover, this invention sets it as the 2nd object to 
improve the rate of moisture exchange of humidification equipment substantially. 
[0012] 

[Means for Solving the Problem] This invention is thought out in order to attain the 
1st object, and make tubed housing with which ends were opened meet shaft 
orientations, and it inserts the bundle of the hollow fiber of a water transparency mold 
in it. The both ends of said housing are blockaded from fixing the ends periphery 
section of the bundle of a hollow fiber to an internal surface with resin at the both 
ends of said housing. The hollow fiber module which separated spacing to the hoop 
direction and formed in it two or more periphery side openings which are open for free 
passage in said housing in the ends periphery section of said housing. The 1 st path 
which circulates a gas as a gaseous gate, respectively in two or more periphery side 
openings of the end side periphery of said housing, and two or more periphery side 
openings of an other end side periphery, In the humidification equipment which has the 
2nd path which circulates a gas as a gaseous gate in the ends of each of said hollow 
fiber, respectively, the humidification equipment which the plane of composition of two 
or more plates which carry out a polymerization was hollowed, and divided said 1st 
path and 2nd path is offered. 

[0013] That is, if the plane of composition of two or more plates which carry out a 
polymerization is hollowed and said 1st path and 2nd path are divided, it will become 
possible to form the 1 st path and the 2nd path in the condition of having made it 
opening outside. For this reason, it becomes possible to become possible to form the 
1 st path and the 2nd path simply, and to assemble simply by machining, casting 
processing, and press working of sheet metal. Of course, if said 1 st path and 2nd path 
are formed by casting or press working of sheet metal, it can form more cheaply. 
[0014] Moreover, invention according to claim 2 is proposed in order to attain said 2nd 
object, and it is set to humidification equipment according to claim 1 . The downstream 
of said 1st path for making a gas flow to each periphery side opening formed in the end 
section of said housing It forms in the shape of [ which surrounds each periphery side 
opening along a hoop direction ] a chamber. The downstream of this 1st path It forms 
so that the rate of flow may become the same in any passage cross section of each 
from the upstream to each periphery side opening to a lower stream of a river 
Furthermore, the upper section of said 1 st path for making a gas flow out to each 
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periphery side opening formed in the other end of said housing The humidification 
equipment which formed in the shape of [ which surrounds each periphery side 
opening along a hoop direction ] a chamber, and formed the upper section of this 1st 
path so that the rate of flow might become the same in any passage cross section of 
each from the upstream to each periphery side opening to a lower stream of a river is 
offered. 

[0015] Namely, in order to make the gas which passes through the inside of housing 
from each periphery side opening formed in the end section of housing by making the 
interior of housing into a path flow out of each periphery side opening formed in the 
other end of housing The downstream of the 1 st path for making a gas flow into two or 
more periphery side openings of the end section of housing Forming the upper section 
of the 1st path for forming in a concentric circle to two or more periphery side 
openings, and making a gas flow from two or more periphery side openings of the other 
end of housing in a concentric circle to periphery side opening of the other end of this 
housing is assumed. 

[0016] however, the gas which flows the surroundings of two or more periphery side 
openings of the end section of housing — from the upstream — since — one by one. 
in order to flow, the rate of flow of the gas which flows the surroundings of each 
periphery side opening changes to down-stream periphery side opening, the 
surrounding pressure distribution of each periphery side opening of the end section of 
housing change to it, and the inlet pressure of down-stream periphery side opening 
falls to it to the inlet pressure of upstream periphery side opening. Moreover, since 
the outlet pressure to two or more periphery side openings of the other end of 
housing will also be proportional to an inlet pressure, the flow of the gas in housing 
serves as an ununiformity. Therefore, with the starting configuration, it cannot fall, and 
the moisture exchange to two or more hollow fibers in housing cannot become uneven, 
and the inlet-port flow rate of a gas [ / in housing ] and an outlet flow rate cannot 
expect improvement in the rate of moisture exchange of the whole equipment. 
[0017] Then, while forming the downstream of said 1st path for making a gas flow in 
invention according to claim 2 to each periphery side opening formed in the end 
section of said housing in the shape of [ which surrounds each periphery side opening 
along a hoop direction ] a chamber Said downstream is constituted so that the rate of 
flow may become the same in any passage cross section of each from the upstream 
to each periphery side opening of the downstream of this 1 st path to a lower stream 
of a river. Equalization of an inlet pressure to each periphery side opening of the end 
section of housing is realized having set inlet velocity [ as opposed to equalization, i.e., 
each periphery side opening, for the rate of flow (inlet velocity) of the downstream of 
the 1 st path to two or more periphery side openings of the end section of said 
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housing ] as constant. And he equates the outlet pressure of each periphery side 
opening of the other end of housing, and is trying for a gas to flow to homogeneity 
within housing by forming the upper section of the shape of a chamber of said 1st path 
for making a gas flow out to each periphery side opening of the other end of said 
housing so that the rate of flow may become the same to each periphery side opening 
in any passage cross section of each from the upstream to a lower stream of a river. 
[0018] For this reason, exchange of equal moisture is made to two or more hollow 
fibers held in housing, and the rate of moisture exchange of the whole equipment will 
improve. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained with reference to an accompanying drawing. Drawing 1 is the perspective 
view of the humidification equipment concerning the gestalt of this operation, and 
drawing 2 shows the structure of humidification equipment. As shown in drawing 1 , 
humidification equipment 1 becomes two or more hollow fiber modules 2 and hollow 
fiber modules 2 from the head blocks 3 and 3 of the couple for circulating the gas from 
which humidity differs, and said hollow fiber module 2 consists of tubed housing 5 filled 
up with many bundles of the hollow fiber 4 of a book, and bundles of these hollow 
fibers 4. 

[0020] The hollow fiber 4 of an a large number book has attained to the other end from 
the end in accordance with the shaft orientations of housing 5, respectively, and fixes 
the ends periphery section airtightly to the internal surface of the both ends of the 
housing 5 tubed in the condition of having banded together by potting by resin. In the 
ends periphery section of the housing 5 of each hollow fiber module 2. two or more 
periphery side openings 6 which open the inside and outside of housing 5 for fi^ee 
passage separate spacing, and are formed in the hoop direction at it. 
[0021] Since the head blocks 3 and 3 of said couple improve manufacturability and 
assembly nature, it is divided into two or more plates by them, respectively. If it is in 
this operation gestalt the head blocks 3 and 3 of said couple are divided into three 
plates, the inside plate 7, the medium plate 8, and the outside plate 9, respectively, 
carry out the polymerization of these one by one, and are constituted. 
[0022] The support holes 1 1 and 1 2 for inserting and supporting the edge of said 
hollow fiber module 2 on said inside plate 7 and the medium plate 8 are formed. In the 
ends of each housing 5 The inlaw fitting shank 14 which fits into the inlaw fitting pore 
13 formed in the path-of-insertion point of the support hole 12 of said medium plate 8 
is formed, and the anchoring boss 15 for connecting these head blocks 3 and 3 with 
the top face of the head blocks 3 and 3 of a couple is formed in one. 
[0023] For this reason, a color 1 6 is installed between the anchoring boss 1 5 who 
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confronts each other, and 15, and if a nut 18 is screwed in and concluded to the point 
of the connection bolt 1 7 inserted in the anchoring bosses 1 5 and 1 5 who stand face 
to face against this color 1 6, each hollow fiber module 2 can be unified to the head 
blocks 3 and 3 of a couple that there is nothing with backlash. 

[0024] As shown in drawing 2 , the 1 st path 1 9 for making two or more periphery side 
openings 6 and 6 of the one side of the housing 5 of the hollow fiber module 2 and — 
into an inlet port or an outlet into said head block 3 and 3, and circulating a gas (low 
humidity gas) from one side to the other side by using two or more periphery side 
openings 6 and 6 of the other side and — as an outlet or an inlet port is divided. 
Drawing 3 and drawing 4 show the 1 st path 1 9 in the condition of having removed the 
medium plate 8. As shown in drawing 2 , drawing 3 . and drawing 4 , said 1st path 19 
hollows the plane of composition of said inside plate 7. and is formed. 
[0025] The 1st gas inflow section 21 which said 1st path 19 opens for free passage in 
the gate 20 of the gas of the outside plate 9, Two or more 1st chambers 22a-22e for 
circulating a gas to two or more periphery side openings 6 and 6 of each housing 5, 
and — , It is the 1st gas inflow section 21 from the 1st free passage sections 23a-23e 
which open the 1st chamber 22a-22e for free passage, the 1st free passage sections 
23a-23e and every — mutual is opened for free passage by disconnection of the 
mutual partition wall which divides the 1 st chamber 22a-22e, and it is opening mutual 
for free passage by disconnection of the mutual partition wall which divides the 1 st 
gas inflow section 21 and the 1st free passage sections 23a, 23b, and 23c. And the 
hollow depth of said 1st gas inflow section 21, said 1st chamber 22a-22e, and said 1st 
free passage sections 23a-23e is set up identically mutually, and the gangway width of 
the 1 st free passage sections 23a-23e is set up corresponding to equalization of the 
flow rate which circulates to the 1 st chamber 22a-22e. 

[0026] Said 1 st chamber 22a-22e is formed so that the passage cross section from 
the upstream to each periphery side openings 6 and 6 and — which were formed in 
the end section of said housing 5 to a lower stream of a river may become the same 
[ the rate of flow ] in any passage cross section of each. It is constituted so that the 
rate of flow of two or more periphery side openings 6 and 6 of the end section of said 
housing 5 and the gas pf — which flows the surroundings may be equated and the 
periphery side openings 6 and 6 of the end section of housing 5 and the inlet pressure 
to — may equate. It is formed so that the passage 22a 1 nearest to said gate 20 is the 
largest while the passage 22a1 to 22a3 which will be formed between the 1st chamber 
22a and hollow fiber modules 2 if 1st chamber specifically shown in drawing 5 22a is 
taken for an example makes the depth the same, and it may become the narrowest 
[ narrowing and the most distant passage 22a2 from said gate 20 ] gradually. That is, 
the thing nearer to said gate 20 is larger, and a further thing forms small the passage 
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cross section of passage 22a 1 to 22a3. Though the flow rate which flows from 1st free 
passage section 23a by this configuration decreases gradually by being introduced 
into the periphery side openings 6 and 6 of the hollow fiber module 2, and — , it 
becomes uniform, without the rate of flow being reduced by reduction of the cross 
section united with this reduction, therefore the periphery side openings 6 and 6 and 
the pressure to — equateHike proportionally. 

[0027] The perspective view as which drawing 6 regarded the plane of composition of 
the outside [ side / medium plate 8 ] plate 9, and drawing 7 are the front views which 
looked at the plane of composition of the outside [ side / medium plate 8 ] plate 9. As 
shown in drawing 2 , drawing 6 , and drawing 7 , in order to make one opening of each 
hollow fiber 4 of the hollow fiber module 2 into an inlet port or an outlet and to 
circulate a gas (high humidity gas) from one side to the other side by using opening of 
another side as an outlet or an inlet port, the 2nd path 24 is divided in said head block 
3 and 3. 

[0028] The 2nd gas inflow section 26 which this 2nd path 24 hollows the plane of 
composition of the outside plate 9, is formed, and is open for fr-ee passage in the gate 
25 of the gas of said outside plate 9, Two or more 2nd chambers 27a— 27e for standing 
face to face against opening of each hollow fiber 4, and circulating a gas to each 
hollow fiber 4, It consists of the 2nd fi^ee passage sections 28a-28e which open each 
2nd chamber 27a-27e for free passage in the 2nd gas inflow section 26, respectively, 
the 2nd free passage sections 28a-28e and every — mutual is opened for fi^ee 
passage by disconnection of the mutual partition wall which divides the 2nd chamber 
27a-27e. and it is opening mutual for fi^ee passage by disconnection of the mutual 
partition wall which divides the 2nd gas inflow section 26 and the 2nd fi^ee passage 
sections 28a. 28b. and 28c. 

[0029] The passage cross section fi^om the core of said 2nd gas inflow section 26 to 
the inlet port of each 2nd chamber 27a-27e Make the 2nd gas inflow section 26 Into 
the upstream, and the inlet port of each 2nd chamber 27a-'28e is made into a lower 
stream of a river. The hollow depth of said 2nd gas inflow section 26, said 2nd chamber 
27a-*28e, and said 2nd free passage sections 28a-28e is made the same, the gangway 
width of the 2nd fi^ee passage sections 28a''28e — every — the flow rate which 
circulates. to the 2nd chamber 27a-27e — mutual — etc. — it spreads — 
corresponding to a flow rate, it is set up, respectively so that it may become, in this 
case, said every — the 2nd chamber 27a-27 — the inlet pressure to the hollow path 
of each hollow fiber 4 — mutual — etc. — it spreads — if distance becomes far. 
specifically, it will be formed from the core of the 2nd gas inflow section 26 so that 
gangway width may become narrow, so that the passage cross section from the 
upstream to a lower stream of a river may become the same [ the rate of flow ] in any 
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passage cross section of each, so that it may become. The inlet pressure of the gas 
which flows each hollow fiber 4 (each hollow path) will be equated by this, and an 
inlet-port flow rate will also be equated. Although the gas which flowed flows out of 
the other end side of the hollow fiber module 2, also about a runoff side, it makes the 
rate of flow homogeneity by the 2nd path 24 which carried out the same configuration 
as an inflow side, are collected, and flow out of a gate 25. Since the operation in that 
case has the composition that the difference of an inlet port and an outlet makes 
regularity the rate of flow of a certain thing, from the hollow path of each hollow fiber 
4. a gas flows to homogeneity, 

[0030] Thus, with the humidification equipment 1 concerning the gestalt of this 
operation, the rate of flow of two or more periphery side openings 6 and 6 of the end 
section of said housing 5 and the gas of — which flows the surroundings is equated 
uniformly, and the periphery side openings 6 and 6 of the end section of housing 5 and 
the inlet pressure to — become the same, and since the outlet pressure of the gas 
which comes out of the inside of housing 5 becomes almost uniform and an outlet flow 
rate is also equated, a gas flows the inside of housing 5 uniformly — things — ** 
Moreover, since the inlet-port rate of flow of each hollow fiber 4 (each hollow path) 
and an inlet pressure are also equated and an outlet pressure and an outlet flow rate 
are also equated, the rate of moisture exchange of each hollow fiber module 2 will be 
improved as a result, and the rate of moisture exchange of the humidification 
equipment 1 whole will improve by leaps and bounds. 

[0031] In order to measure small lightweightHzation of said humidification equipment 1. 
as shown in drawing 1 and drawing 3 The distance between alternate or the housing 5 
which adjoins as triangular arrangement and 5 is shortened for the hollow fiber module 
2 to the head blocks 3 and 3 of a couple. The 1st gas inflow section 21 of the inside 
plate 7. the 1st chamber 22a-22e, The 1st free passage sections 23a-23e and the 2nd 
gas inflow section 26 of the outside plate 9, two or more 2nd chambers 27a-27e, Are 
shallow as much as possible in the depth of the 2nd free passage sections 28a-28e. 
The 1st gas inflow section 21 of the inside plate 7, the 1st chamber 22a-22e, It 
becomes effective to take the 1st free passage sections 23a-23e and the 2nd gas 
inflow section 26 of the outside plate 9. two or more 2nd chambers 27a-27e, and the 
largest possible width of face of the 2nd free passage sections 28a-28e. 
[0032] In this case, the outside plate 9, the medium plate 8, and the inside plate 7 can 
also be constituted from resin because of lightweight-izing, and reinforcement may 
constitute the required part 9. for example, an outside plate, from a metal especially. 
[0033] Moreover, in order to improve the productivity of the head blocks 3 and 3 of 
said couple, it is also possible to form said 1 st path 1 9 and the 2nd path 24 by cutting, 
such as NC finishing machine, but when making each part of said head block 3 into 
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metal, forming by casting is desirable. Moreover, when it constitutes from resin, 
forming with injection molding is desirable. 

[0034] Of course, as shown in drawing 1 , it is desirable to install O ring 29 as a seal 
bearing, to arrange the seal members 30, such as SIMM and a gasket, between the 
planes of composition of the medium plate 8 and the inside plate 7 and between the 
planes of composition of the medium plate 8 and the outside plate 9, and to secure the 
airtightness of said 1st path 19 and the 2nd path 24 to the fitting side of the axial 
support holes 11 and 12 and each housing 5, i.e., an outside surface. 
[0035] In addition, although it constitutes from a gestalt of this operation so that the 
medium plate 8 may be interposed between the inside plate 7 and the outside plate 9 
and the 1 st path 1 9 and the 2nd path 24 may be separated, it is also possible to 
abolish the medium plate 8 depending on arrangement of the hollow fiber module 2. 
Moreover, when using said humidification equipment 1 as humidification equipment of 
the fuel cell (not shown) recorded by the car etc., the distributed gas path for 
supplying fuel gas to a fuel cell is divided, the 1st input 21 of the head blocks 3 and 3 
of a couple will be connected to these, respectively, similarly the emission gas path 
which discharges emission gas from a fuel cell will be divided, and the 2nd input 26 of 
the head blocks 3 and 3 of a couple will be connected to these, respectively. 
Consequently, humidity of the solid-state poly membrane which classifies the cathode 
pole and anode pole of a fuel cell with the moisture of the blowdown air collected by 
the supply air will be carried out. and the generation of electrical energy by the 
predetermined chemical reaction will be made stably. 

[0036] Thus, unless it deviates from the meaning of this invention, various alterations 
are possible for this invention, and as for this invention, it is natural to attain to this 
changed invention. 
[0037] 

[Effect of the Invention] As explained in full detail in the gestalt of up Norikazu 
operation, if invention according to claim 1 hollows the plane of composition of two or 
more plates which carry out a polymerization and said 1 st path and 2nd path are 
divided, since it can form the 1 st path and the 2nd path in the condition of having 
made it opening outside, it becomes easy to manufacture it Moreover, it can assemble 
easily. Moreover, while invention according to claim 2 forms the downstream of said 
1st path for making a gas flow to each periphery side opening formed in the end 
section of housing in the shape of [ which surrounds each periphery side opening 
along a hoop direction ] a chamber Since said downstream was constituted so that 
the rate of flow might become the same in any passage cross section of each from the 
upstream to each periphery side opening of the downstream of this 1st path to a lower 
stream of a river The inlet pressure to each periphery side opening of the end section 
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of housing can be equated being able to set inlet velocity [ as opposed to equalization, 
i.e., each periphery side opening, for the rate of flow (inlet velocity) of the downstream 
of the 1 st path to two or more periphery side openings of the end section of housing ] 
as constant. Moreover, since the upper section of the shape of a chamber of said 1 st 
path for making a gas flow out to each periphery side opening of the other end of 
housing was formed so that the rate of flow might become the same to each periphery 
side opening in any passage cross section of each from the upstream to a lower 
stream of a river, the outlet pressure of each periphery side opening of the other end 
of housing is equated, and it enables a gas to pass to homogeneity within housing. 
Therefore, it is uniformly exchanged in moisture to two or more hollow fibers held in 
housing, and the rate of moisture exchange of the whole equipment improves by leaps 
and bounds. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view in which showing the gestalt of 1 operation of 
this invention, and showing humidification equipment. 

[Drawing 2] The gestalt of 1 operation of this invention is shown and it is the II-II line 
sectional view of drawing 1 . 

[Drawing 3] It is the perspective view in which showing the gestalt of 1 operation of 
this invention, and showing humidification equipment. 

[Drawing 4] It is the fi^ont view which looked at the inner block of the humidification 
equipment concerning the gestalt of 1 operation of this invention from the 
intermediate block side. 

[Drawing 5] It is the important section detail drawing for the gestalt of 1 operation of 
this invention being shown and explaining the flow of the gas to the 1 st chamber. 
[Drawing 6] It is the perspective view which looked at the inner block of the 
humidification equipment concerning the gestalt of 1 operation of this invention from 
the intermediate block side. 

[Drawing 7] It is the front view which looked at the outer block of the humidification 
equipment concerning the gestalt of 1 operation of this invention from the 
intermediate block side. 

[Drawing 8] It is the sectional view showing conventional humidification equipment. 
[Drawing 9] Conventional humidification equipment is shown, drawing 9 (a) is X-X~ray 
sectional view of drawing 8 , and drawing 9 (b) is the Y-Y line sectional view sectional 
view of drawing 8 . 
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[Description of Notations] 
2 Hollow Fiber Module 

4 Hollow Fiber 

5 Housing 

6 Periphery Side Opening 
1 9 1 st Path 

24 2nd Path 



[Translation done.] 
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